The Impact of Athletic Performance on Alumni Giving:
Introduction
The role of athletics on college campuses has been a matter of intense controversy for years. As the two authoritative books by William Bowen and his colleagues (Bowen and Levin [2005] , Shulman and Bowen [2002] ) make clear, athletics affects nearly every facet of campus life. The impact of sports on university finances has been a particularly contentious issue. The focus of this paper is on one important aspect of this topic, namely, whether winning teams induce alumni to make more donations, and if so, whether these donations go to the support of the university as a whole or only to the athletic program.
A considerable amount of empirical work has been done on this topic. Papers typically analyze data at the institutional level and focus mainly on the impact of major sports such as football and men's basketball. While interesting and informative, such studies may leave out an important part of the picture. To see why, note that previous research has documented that participation in varsity athletics is positively correlated with subsequent giving (Clotfelter [2003] , Dugan et al. [1999] , Meer and Rosen [forthcoming] ). The usual assumption is that this correlation arises because participation in varsity sports increases the affinity that students feel for their college (Monks [2003] ). If affection for the team on which an undergraduate played affects his or her attitude toward the institution, then the subsequent success of that team might affect giving behavior. Studies using institutional-level data cannot investigate this phenomenon. Neither can such data allow one to address the closely related question of whether the performance of an alumnus's team at the time he or she was an undergraduate affects subsequent giving. This paper uses a unique data set to estimate how alumni contributions to a selective research university are affected by the performance of its athletic teams. The proprietary data provided by this university, henceforth referred to as Anon U, contain detailed information about donations made by alumni as well as a variety of their economic and demographic characteristics. In particular, we know on which teams, if any, each alumnus participated when he or she was an undergraduate. We then gathered data on the performance of each of these teams, allowing us to examine the relationship between performance and an individual's donations.
In Section 2 we briefly review some pertinent research in this area. Section 3 describes the data and econometric framework. The results are presented in Section 4. We find that for males, donations for both general purposes and for the athletic program increase with the success of the alumnus's former team. Further, male varsity athletes whose teams were successful when they were upperclassmen subsequently make larger donations to the athletic program. The results for females are quite different. Neither the contemporaneous performance of their former team nor its performance when they were undergraduates affects giving for either general purposes or for the athletic program. Section 5 discusses the sensitivity of the results to alternative specifications of the model. The results are robust to the exclusion of outliers and to the inclusion of fixed effects. Section 6 concludes with a summary and suggestions for future research.
Previous Literature
There is an extensive literature on the relationship between athletic success and alumni giving (see Frank [2004] and Litan et al. [2003] ). We provide a brief review that focuses on methodological issues.
Several studies examine time series of overall giving at an individual institution and how it varies with the success of major sports teams (Goff [2004] , Grimes and Chressanthis [1994] ).
The advantage of this approach is that one need not be concerned about biases that might emerge from jointly analyzing institutions that are very different with respect to the role played by athlet-ics. A drawback is that it may be difficult to disentangle the impact of team performance in a given year from any other variable that might have been influencing the giving environment in that year. An alternative and more common approach is to pool time series data on a group of institutions. (See, for example, Turner, Meserve and Bowen [2001] , Cunningham and CochiFicano [2002] , Litan et al. [2003] , and Humphreys and Mondello [2005] .) Typically, a measure of alumni giving is regressed on some measure of sports success, such as the football team's record, other variables that vary with time, a fixed effect for the institution, and time effects. A number of papers distinguish between general purpose giving and giving to support athletic programs. The distinction is important because an increase in total giving that goes to support athletic programs may have a different impact on the institution than an increase that increases support for general purposes.
The literature shows that few results hold in general. Turner, Meserve and Bowen [2001] , for example, find that a winning football season can either increase or decrease giving depending on whether the institution is in Division I-A (which consists of athletic scholarship granting institutions with high minimum football game attendance), whether the school is a small liberal arts college, and so on. Interestingly, their results suggest that it is not clear that a winning football season increases giving to a school's athletic program, let alone giving to support other programs in the institution (p. 822). More generally, taken as a group, the findings in the literature are inconclusive. As Kahn [2007, p. 222] notes, the estimates are sensitive to which variables are included, whether the model includes university fixed effects, how athletic success is defined, whether the sample includes public or private universities, and so on.
One could reasonably conclude from this lack of robustness that the usual assumptions needed for identification when pooling data from different institutions may not be valid in this context. However, as already noted, analyzing aggregate time series data from a single institution has its own problems. A more sensible approach is to analyze decision-making at a single institution, but at the individual level. Using micro data confers other benefits that are not available in either the time series or panel analyses of aggregate data. First, we can learn more about which team's performance is relevant. The usual assumption is that only the football team's record is important, as well as perhaps one or two other major sports such as men's basketball. But alumni may develop affinities to the teams on which they played as undergraduates-to a former rower, for instance, the performance of the crew team may be more important than that of the football team. Second, with micro data one can learn how characteristics of alumni such as gender interact with team performance in the determination of giving. Third, such data allow us to control as thoroughly as possible for other attributes that may confound the relationship between athletics and giving, such as academic performance.
Data and Econometric Model

Data
Our primary data source is the administrative archives of Anon U's Development Office, which contain information on all alumni donations, both to general funds and to athletic programs, from 1983 to 2006. The data are proprietary and sensitive, and individuals' names were stripped from the records before being made available to us. Our unit of observation is a yearly giving opportunity. For example, if an individual has been an alumna for 5 years, she accounts for 5 giving opportunities in our analysis, starting in the first fiscal year after graduation. Multiple gifts for the same purpose in the same year are summed together. The Development Office data also include information on academic major, extracurricular activities when the alumnus was an undergraduate, post graduate education, occupation, residence, and whether he or she is married to another graduate of Anon U. The information on extracurricular activities is quite detailed, including every varsity team on which the alumnus played as an undergraduate. We were able to determine each team's conference finish in every year, using publicly available data. 1 Anon U's Registrar supplemented these data with information on SAT scores, academic honors, ethnicity, type of high school, summary evaluations made by the Admissions Office during the application process, and grade point average. The Registrar's data are available only for the classes of 1972 and onwards, so we restrict our analysis to this group of individuals. Our basic analysis sample has 293,683 observations on 18,892 alumni for males and 156,226 observations on 11,930 alumnae for females. There are 7,228 male former athletes with 107,948 associated observations, while female former athletes number 3,542, with 42,978 associated observations. The mean number of observations per individual is 9.9.
As noted above, in our context it is critical to distinguish between general giving and giving to athletic programs. 2 We therefore analyze the amounts donated in any given year for both general funds and the athletic program. 3 The means and standard deviations of each of these variables are detailed in Table 1 For alumni who were on multiple teams, the team whose season was more successful in a given year is designated as the "own team" in that year. 2 We define giving to the athletic program as consisting of gifts earmarked for booster or friends groups, athletics prizes, awards, and coaching, as well as gifts to the athletic department and athletic facilities construction and maintenance. Gifts earmarked for club and intramural sports or recreational athletics are considered to be "general purpose." 3 Pledges without an associated gift are not counted.
flect the presence of enormous outliers. To reduce the likelihood that outliers drive our results, we take the log of the amount given. 4 In addition, we also estimate our models without the top 1 percent of the observations, and find that the results are essentially unchanged. With respect to the probability of giving, about 56 percent of the giving opportunities result in a donation for general purposes and 14 percent for the athletic program. Donation rates for men and women are fairly similar; 54.9 percent of giving opportunities for men result in a donation for general purposes; for women, the figure is 57.9 percent. The corresponding figures for donations to the athletic program are 14.9 percent for men and 11.2 percent for women.
An important question is how to measure team performance. One's initial inclination might be to use the team's won-loss record. However, many sports (such as golf or track) rarely engage in head-to-head competition, instead competing at invitationals with many teams. Therefore, conference championships seem to be the best measure of a team's performance against rivals. We lag team championships by one year because most athletic gifts are made early in the fiscal (and school) year, prior to the start of most teams' seasons. 5 About 11 percent of the observations are associated with an alumnus's own team winning a conference championship.
Men's and women's teams are roughly equally successful, with 11.6 percent of men's observations and 10.7 percent of women's observations associated with conference championships.
Most of the remaining explanatory variables are dichotomous. We include an indicator for whether an alumnus was a varsity athlete as an undergraduate. The literature consistently
shows that alumni giving is heavily influenced by the affinity that they develop for their schools 4 A logarithmic transformation presents problems for observations that take a value of zero. As noted below, we set 164 gifts for general purposes that are greater than zero but less than or equal to $1.00 equal to $1.01. Therefore, observations for which there is no giving are associated with $1, whose logarithm is zero. There are no gift amounts in that range for athletic purposes. 5 When both current and lagged performance are included, current performance tends to be small and insignificant, while lagged performance maintains its explanatory power. We also investigated specifications in which additional lags of performance were included. No consistent results emerged from this exercise.
as undergraduates, and participation in varsity sports is one way in which such an affinity develops. (See, for example, Clotfelter [2001] , Monks [2003] .) About 34 percent of our observations are associated with alumni who were varsity athletes (36.9 percent for men and 28.0 percent for women). Perhaps, though, the impact of varsity athletic participation depends on how successful one's team was-being on a perennial loser might not engender the same kind of warm feelings as being part of a winning effort. If so, then performance of an alumnus's team when he or she was an undergraduate should be considered. We therefore augment our model with a series of dichotomous variables that take a value of one if the alumnus's team won its conference championship during his or her freshman, sophomore, junior, and senior years, respectively.
We also include other information about the alumni, including years since graduation, gender, ethnicity, SAT scores, ranking of the candidate by the admissions office when they applied to Anon U, course of study, and post-baccalaureate education.
Following Bristol [1991] and Ehrenberg and Smith [2003] , the model has a set of indicators for the general economic environment that might affect giving by all alumni, including the percentage change in the S&P 500, GDP, the unemployment rate, and the maximal marginal personal income tax rate. An alternative strategy to account for such factors would be to include time effects; this is not feasible because some of our specifications include variables that sum to the same value for every individual in a given year.
Econometric Model
We consider first the question of whether in a given year, athletic performance affects the amounts of money that an alumnus donates for general purposes and to the athletic program. 6 In this context, we face two issues that arise in all studies of donative behavior that use individual data. First, a substantial number of the observations are zero; second, there are a few very large outliers. For example, the three largest gifts in our sample are $3.2, $6.2, and $34.5 million. To address the first issue, we estimate each relationship with a Tobit model, which explicitly accounts for censoring. 7 The second problem suggests that we transform the data to reduce the influence of outliers; we take logarithms. Because the logarithm of zero is not defined, we set the 164 positive gifts for general purposes that were less than or equal to one dollar equal to one dollar and one cent (there were no gifts to athletics in that range). 8 In effect, then, we have censoring at the point where the logarithm of the gift is equal to zero, and can then apply a Tobit model straightforwardly. There is, of course, some arbitrariness to this procedure. To assess its robustness, we also estimate the models in levels, eliminating the top one percent of the observations in order to reduce the impact of outliers. As shown below, the substantive results with respect to the impact of athletic performance variables are not affected.
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To estimate the model for athletic giving, we use only the sample of former varsity athletes, as they make the vast majority of gifts to athletics. 10 As stressed above, it is not clear what dimension of athletic performance is most relevant -the alumnus's team when he or she was an undergraduate or the performance of the most visible sports, football and men's basketball. Our specification includes all of these variables on the right hand side. 11 To test whether former ath- 7 We present Tobit estimates for both giving for general purposes and giving to the athletic program. We do not present Tobit results for total giving as well. This would be logically inconsistent-if the variables Y and Z can both be modeled as Tobits, then Y+Z cannot. 8 No changes emerge when these observations are simply deleted. 9 The Tobit estimates allow us to calculate not only the marginal effects of the right hand side variables on the unconditional amount of giving, but also on the probability of being censored, that is, the probability of making a gift. These marginal effects and their standard errors are the same up to a constant of proportionality. In Table 2 , that constant is 6.3 for Column (1), 4.5 for Column (2), 6.1 for Column (3), and 3.8 for Column (4). 10 21,791 of the 22,797 gifts to the athletic program are from former athletes. Many of the remainder seem to be from alumni parents of current students who are not athletes themselves; we would not expect their giving to react to team performance. 11 A possible additional measure would be the overall performance of all teams while the alumnus was an undergraduate. However, this variable is collinear with the class effects, so both cannot be included. If we were to include letes react differently to changes in the football and men's basketball teams' performances, we include an interaction between the indicator for having been a varsity athlete and the performance of football and men's basketball, respectively. We also include the other variables described above: a set of team effects (equal to one if the alumnus was on the associated team, and zero otherwise), a set of the alumnus's personal characteristics, and a set of annual variables that characterize the state of the macroeconomic environment. In addition, the model includes location effects (state or foreign country of residence in that year), and class effects (equal to one if the alumnus graduated in a given year and zero otherwise). The class effects control for common influences on alumni in the same class, such as the political milieu when they were undergraduates, the presence of certain professors or administrators, and so on. Given a Tobit specification, donations for individual i in year t, G it , can be written: A consistent result in the literature is that patterns of charitable giving tend to differ by gender (Andreoni and Vesterlund [2001] ). We therefore estimate our models separately for men and women. Table 2 shows our basic results for males (in columns (1) and (2) and females (in columns (3) and (4)) In addition to the variables listed in the tables, the models include the other right hand side variables mentioned in the previous section, which are suppressed for brevity.
Results
Males
Column (1) shows the incremental effects on the log of the amount of giving for general purposes. 13 Marginal effects are calculated at the mean, except for binary variables, for which marginal effects measure the change from 0 to 1. When an alumnus's former team wins a conference championship, his giving increases by a statistically significant 7.0 percent. This strikes us as a quantitatively substantial effect. An interesting question is whether this effect varies by sport, and if so, do "individual" sports like swimming differ from "team" sports like crew. There are no clear patterns among different types of teams. Perhaps this is not surprising. At the end of the day, a team is still the sum of its members, and members of "individual" sports can develop as much loyalty to their teams as members of "team" sports.
We turn next to the performance of the football and basketball teams. We find that the impact of football success does in fact depend on whether the alumnus was formerly an athlete.
For non-athletes, the effect is statistically insignificant. For former athletes, the effect is given by the sum of the main effect and the interaction, which is statistically different from zero (p = 0.019). However, the magnitude of the sum, 0.047, is smaller than the own-team effect. The basketball team's record has a negative effect on the amount given (-2.5 percent) for those who are not former athletes; for former athletes, the magnitude is close to zero and statistically insignificant (p = 0.68). These results echo those of Turner, Meserve and Bowen [2001] , who found that the magnitude and even sign of the impact of a winning season for a visible team are not robust with respect to choice of sample. They conjecture that when alumni see success among these teams, they may believe that the school is spending too much on the athletic program, and therefore reduce their giving (p. 824). Without taking a strong stance, since the effect is small, we note that such a phenomenon might explain our finding. The last four coefficients in column (1) indicate that the performance of one's team as an undergraduate exerts no statistically discernible impact on the amount of giving for general purposes.
Column (2) 
Females
The results for women are in columns (3) and (4) of Table 2 with the second 2 columns, it would be fair to say that athletic performance, both contemporaneous and when the student was an undergraduate, is a less important determinant of giving for women than it is for men.
Intertemporal Considerations
The coefficients in the first row of Table 2 indicate that, at least for males, the performance of an alumnus's former team in a given year increases his donations that year. Perhaps, though, this merely represents a reallocation of a fixed amount of lifetime giving across time rather than an actual increase in giving. To investigate this possibility, we estimate a crosssectional analogue to our panel model, with the total present value of lifetime giving as the dependent variable. The total number of wins of the alumnus's own team since graduation is significant, indicating that lifetime giving is increased by athletic success. Thus, our estimates are not just isolating an intertemporal shift in giving.
Alternative Specifications
In order to assess the robustness of our results, we estimated a number of alternative specifications of our model. Table 3a (columns (1a) and (2a)) for men and Table 3b (columns (1b) and (2b)) for women. When we compare these results to their counterparts in Table 2 , we see that the estimates are similar. In particular, the current performance of a former athlete's team has a significantly positive effect on both giving for general purposes and athletic giving for men, but no statistically discernible effect for women. Also, the performance of an alumnus's team when he was an undergraduate increases his subsequent giving to the athletic program, but this is not the case for alumnae.
Levels versus logs. A related question is whether the substantive results would change if
we analyzed the level of donations as opposed to the logs. The last two columns of Tables 3a and   3b present the results when the Tobit model is estimated in levels, again deleting the top one percent of the donations in each category. If we compare these results to their counterparts in the first two columns in Tables 3a and 3b , respectively, we see that the signs and patterns of statistical significance are similar. Our qualitative results are not sensitive to the distinction between logs and levels.
Fixed effects and permanent income. A drawback to our data set is that it includes no information on income or wealth. One way to deal with this issue begins with the hypothesis that giving depends on the alumnus's permanent income. If so, then a sensible approach is fixed ef-fects estimation, which controls for any attributes of an alumnus that do not change over time (or at least over the length of our sample period). Indeed, a fixed effects model takes into account any time-invariant unobservable variables that might drive giving, such as affinity to Anon U, generosity, quality of undergraduate experience, and so on. Estimating fixed effects with Tobit is cumbersome. Therefore, we use ordinary least squares. The results are reported in Table 4 . Comparing the results for men to those in Table 2 , we see that they are remarkably robust. In particular, the magnitudes of the coefficients on own-team performance are very similar. The impact of football success on giving for general purposes in the fixed effects model is somewhat larger than in Table 2 , but the results are still quite close. In the same way, a comparison of Table 2 and the last two columns of Table 4 indicates that fixed effects estimation does not lead to any substantial changes for women. We conclude that unobserved differences across individuals are not driving our results.
Substitution between athletic and general purpose giving. Our specification does not provide a direct way to determine whether athletic giving and giving for general purposes are substitutes. To investigate this issue, we examine the allocation of giving by the subsample of alumni who were varsity athletes and made a positive gift to Anon U in a given year. Specifically, we estimate a regression of the proportion of giving that went to the athletic program on the same right hand side variables as in column (2) of Table 2 . 14 For men, the coefficient on own team's record is small but precisely estimated, 0.0151 (s.e. = 0.00284). Thus, if an alumnus's former team wins its conference championship, the proportion of his or her gift that goes to athletics increases by only 1.5 percentage points. For women, the effect is tiny and insignificant (-0.00086, s.e. = 0.00273). The impact of football and men's basketball is significant for both men and women, with football having a negative effect and basketball having a positive effect. The coef-ficients are fairly small, around one percentage point. With respect to the undergraduate athletic experience, a freshman year conference win for men reduces the proportion going to athletics by 1.5 percentage points (s.e. = 0.00314), while junior and senior year wins are positive and significant, about 1.8 percentage points each. For women, only a junior year conference championship is positive and significant. Thus, conference championships during an alumnus's years as an upperclassman shift the proportion of giving to athletics permanently. But the amounts involved are not substantial--out of a total gift of $100 from a male, winning a conference championship as a senior shifts $1.84 to athletics. We conclude that in our data, shifting between giving for general purposes and the athletic program is not an important phenomenon.
Time varying coefficients. Our specification implicitly assumes that the effect of athletic success does not depend on the passage of time. It is the same regardless of the number of years since the alumnus graduated and regardless of the calendar year. It could be, though, that the influence of the athletic program changes with time. One can imagine affinity to one's team either increasing or decreasing with the passage of years. In the same way, it is possible that because of other changes taking place over time (for example, more televised sports available over cable), the impact of athletics at one's alma mater has changed. To investigate these possibilities, we estimated variants of our basic models in which we interacted the team success variables with years since graduation and with a time trend. We were unable to isolate any robust results with respect to the passage of time on the impact of athletic success for either men or women.
Summary and Conclusions
We use data on individual alumni from a selective university to estimate the impact of athletic success upon donative behavior. Previous attempts to analyze this question have relied upon institutional level data; the use of micro data allows us to document the importance of sev-eral variables that simply cannot be investigated with aggregate data. For example, previous studies have focused on the records of the most visible sports, football and men's basketball. Our data allow us to examine the impact of the team on which the alumnus participated. We find that football and men's basketball are less important as determinants of giving than the success of an alumnus's own team. Moreover, among former male athletes, donations to the athletic program depend on the success of the alumnus's team when he was an undergraduate.
Of course, using data from a single institution comes with a price: it is not clear whether our results would generalize to other schools. In particular, at schools with more visible football and basketball programs, the effects of success for those teams might be larger and more robust.
That said, there is no reason to believe that former athletes at such institutions fail to develop an affinity for their own teams-our results on the importance of own-team championships could very well generalize. To the extent that this is true and universities care about turning their undergraduates into future donors, it would seem that universities should nurture broad varsity athletic programs. To the contrary, though, many schools have been cutting less visible men's teams in order to focus more closely on football. 15 Hence, examining the degree to which our findings generalize to, for example, large state universities with popular football programs, is an important subject for future research.
15 See, for example, Vegosen [2007] . (3) show the incremental effects on the logarithm of amount of the gift in a given year for general purposes for men and women, respectively. Columns (2) and (4) show the incremental effects on the logarithm of amount of the gift to the athletic program for men and women, respectively. The figures are marginal effects generated by a Tobit model. Columns (1) is based on the overall male sample of 293,683 observations, while column (3) uses the overall female sample of 156,226 observations. Columns (2) uses the male athlete-only sample, with 107,946 observations, while columns (4) uses the female athlete-only sample, with 42,978 observations. The figures in parentheses are standard errors; coefficients that are statistically significant at the 5% level are italicized. Standard errors are adjusted for clustering based on individuals. In addition to the variables listed, the regressions include the variables listed in the Appendix, as well as team effects, location effects, and class effects, which are not reported for brevity. Full results are available upon request. *The estimates in this table remove the top one percent of the positive gifts given to the athletic program and the top one percent of the positive gifts for general purposes. Columns (1a and b) and (2a and b) show the incremental effects on the logarithm of amount of the gift in a given year for general purposes and to the athletic program, respectively. Columns (3a and b) and (4a and b) show the incremental effects on the dollar amount of gifts made in a given year for general purposes and to the athletic program, respectively. All results report marginal effects generated by a Tobit model. Columns (1a) and (3a) use the overall male sample of 291,987 observations, while columns (1b) and (3b) use the overall female sample of 155,292 observations. Columns (2a) and (4a) use the male athlete-only sample, with 107,785 observations, while columns (2b) and (4b) use the female athlete-only sample, with 42,931 observations. The figures in parentheses are standard errors; coefficients that are statistically significant at the 5% level are italicized. Standard errors are adjusted for clustering based on individuals. In addition to the variables listed, the regressions include the variables listed in Table 1 , team effects, location effects, and class effects, which are not reported for brevity. Full results are available upon request. (1) and (3) shows the incremental effects on the logarithm of amount of the gift in a given year for general purposes for males and females, respectively. Columns (2) and (4) shows the incremental effects on the logarithm of amount of the gift to the athletic program. All columns report marginal effects generated by ordinary least squares with fixed effects. Column (1) is based on the overall male sample of 293,683 observations, while column (3) uses the overall female sample of 156,226 observations. Column (2) uses the male athlete-only sample, with 107,946 observations, while column (4) uses the female athlete-only sample, with 42,978 observations. The figures in parentheses are standard errors; coefficients that are statistically significant at the 5% level are italicized. Standard errors are adjusted for clustering based on individuals. In addition to the variables listed, the regressions include years since graduation and its quadratic, an indicator for reunion year and the time-varying annual variables listed in Table 1 , which are not reported for brevity. Full results are available upon request.
